detected by naked-eye inspection of the plasma which appears opalescent or frankly milky.
CLINICAL ASPECTS The following superficial lesions are associated with hypercholesterolemia: Xanthelasma palpebrarum, tuberous xanthoma, eruptive or papular xanthoma, plane xanthoma, and tendon xanthoma.
With one possible exception these lesions signify a present or past elevation of blood cholesterol. The exception, xanthelasma palpebrarum, is often reported in the absence of hypercholesterolkmia-at least on one examination. But before regarding it as a purelylocal condition it is necessary to have repeated blood examinations, and to examinemembers of the family for manifestations of hypercholesterolemia.
Hypercholesterolkmia may be a primary condition which is often familial, and it may be, secondary to biliary cirrhosis. It may be associated with hyperlipvmia, which in turn can be idiopathic or secondary to diabetes, subacute nephritis and possibly recurrent pancreatitis. I want to consider only the two relatively common primary types of xanthomatosisfamilial hypercholesterolemia and essential hyperlipeemia (Table I) . Although essential hyperlipemia has been recognized by foreign physicians for over twenty years, it has not yet found a place in English textbooks of medicine. Dermatologists have not distinguished its cutaneous manifestations from those of the commoner primary familial hypercholesterolkmia; they have lumped both groups together, called them xanthoma tuberosum, and left it at that. 95 cases have been reported, and they include-Section of Dermnatology 1069 have been reported (Malmros et al., 1954; Adlersberg, 1955; Martt and Connor, 1956) including one death from cardiac infarction in a man of 32 years (Table II) . As far as cutaneous lesions are concerned Thannhauser (1950) maintained that it is possible to distinguish hyperlipaemia from primary hypercholesterolemia. In the first condition there are on the buttocks and extensor aspects of the limbs small papular or eruptive xanthomas often looking like pustules with an erythematous halo, in contrast to the larger nodules of xanthoma tuberosum found on the elbows and knees in primary hypercholesterolaemia. I have not found this distinction altogether valid, and in the 24 cases of xanthomatosis I have watched in Boston and Whitechapel the lesions were as shown in Table III . Thus while eruptive xanthomas occur only in hyperlipwmia, they are not found in every case. Eyelid lesions were seen in most cases of hypercholesteroltemia but also in one case of hyperlipwemia. Xanthomas of tendon sheaths appeared in both groups most commonly as a diffuse thickening of the Achilles tendons and as localized nodules on the'extensor tendons of the hands. Less often the patellar tendon was thickened at its tibial attachment, the triceps at its insertion into the olecranon and the peroneal tendons lateral to the ankle.
In the cases of hypercholesterolemia referred to us from the cardiac department the superficial lesions were invariably of the eyelids and tendons, while tuberous xanthomas were absent.
ANALYSIS OF BLOOD LIPIDS Cholesterol, phospholipids and fatty acids were measured in 5 normals, 5 cases of essential hyperlipiemia and 5 cases of hypercholesterolhmia, and from these figures we calculated the neutral fat content. The results are shown in Table IV We also measured the turbidity of each plasma in a Klett colorimeter and found it was roughly proportional to the amount of neutral fat present; though perhaps a more constant relationship existed between turbidity and the neutral fat/phospholipid ratio. This would support the often quoted view that the opalescence of the serum in the xanthomatoses depends on the relative amount of phospholipid present and explains why the serum is clear, though jaundiced, in the xanthomatosis of biliary cirrhosis.
ELEcTROPHOpEsIs
Using a Tiselius apparatus we found a high P.1 peak in hypercholesterolemia, while in hyperlipemia there was an increase in a2 and sometimes P, as well. High-speed centrifugation, (18,000 r.p.m. for one hour) had no effect on the pattern in hypercholesterolkmia but in hyperlipemia it caused considerable reduction in the a2 (and PJ) peaks as well as reducing the turbidity. Rotation of the plasma with ether at 5°C. for thirty minutes (and subsequent slow centrifugation to remove the ether layer) reduced the a and Pt peaks to normal and made the serum perfectly translucent. These observations suggested that the high t2 and P*1 peaks were caused by lipid and we confirmed this by fractionating each plasma according to the method of Cohn in a cold ethanol bath at -5°C. The cholesterol and phospho-lipids were then estimated in each fraction and were found to be concentrated in those fractions which contain the M2 and PI lipoproteins (Figs. 1 and 2 Another distinction between the two types of xanthomatosis was reported by Lever and Waddell (1955) . They gave an intravenous infusion of 500 c.c. of a 10% cotton-seed oil emulsion and estimated the blood lipids at regular intervals for twenty hours. In each of 4 cases of hypercholesterolhmia and in 10 of 14 normal controls the neutral fat had returned to its fasting level by the end of six hours; while in 8 out of 9 cases of hyperlipemia the level was still raised at that time, indicating a delay in removal of fat from the blood stream in these cases. He also reported the effect of these single infusions on the blood cholesterol. In all subjects where the initial level was over 300 mg. % (normals, hyperlipwmia and hypercholesterolhmia) there was an average decrease of about 100 mg. % by the end of twenty hours. Even in normals with an initial cholesterol of less than 300 mg. % it was still reduced, but to a lesser degree.
EFFECT OF PROLONGED ADMINISTRATION OF UNSATURATED FATrY Acms
Daily infusions of the cotton-seed oil emulsion were given for a week and this caused a lowering of the blood cholesterol in both types of xanthomatosis as well as the neutral fat in hyperlipemia. The reduction was short-lived and the levels began to rise again a week after the last infusion. This response is particularly interesting in the light of the recent paper by Bronte-Stewart et al. (1956) on the effect of unsaturated vegetable and marine oils on blood cholesterol.
THE EFFECT OF HEPARIN
It has been known for years that heparin, given intravenously, reduces the physiological hyperlipaemia which occurs two to three hours after a fatty meal, and we wanted to know what its effect would be on the turbidity and electrophoretic pattern in cases of essential hyperlipemia. We therefore gave 50-100 mg. of heparin intravenously and took blood Table V and electrophoretic patterns (Fig. 3) . High-speed centrifugation reduced the size of the pre-albumin peak and ether extraction removed it completely-in fact it behaved just as did the raised at2 and PI peaks of nonheparinized hyperlipimic plasma. It thus looks as though heparin combines with lipid, and by breaking up the at2 and P1 lipoproteins restores the protein components of these peaks to their normal level. Because of the high negative charge of heparin the newly formed heparin-lipid complex has a higher speed of migration in the electrophoretic field and therefore appears in front of the albumin peak.
SUMMARY
When xanthomatosis with a raised blood cholesterol is not secondary to diabetes, liver disease, kidney disease, hypothyroidism or pancreatitis it is found in two distinct conditionsprimary familial hypercholesterolemia (which is generally recognized) and essential hyperlipwmia (which is not). In the absence of eruptive xanthomas there is nothing to distinguish hyperlipemia by looking at the skin, though inspection of the fasting plasma will reveal its opalescence. The two diseases differ in their ranges of blood lipid levels, electrophoretic patterns, fat tolerance and response to heparin. 
